Measurement of tissue hardness: can this be a method of diagnosing compartment syndrome noninvasively in children?
In order to assess the feasibility of using the measurement of tissue hardness as a method of diagnosing compartment syndrome noninvasively in children, a simple hand-held device to measure tissue hardness was fabricated. The relationship between hardness and compartmental pressure was studied in an experimental model and in three fresh amputated lower limbs. Normal tissue hardness of the forearm was measured in 189 children and 20 adults to identify the factors that influence normal tissue hardness. The reproducibility of measurement of tissue hardness was assessed on the experimental model, on the amputated limbs and in normal individuals. Experimental data from this study suggest that there is a nonlinear relationship between intracompartmental pressure and tissue hardness. The study also shows that tissue hardness can be measured reproducibly in the forearm of children with the device. Several factors influence tissue hardness such as the age of the child, the site of measurement on the limb, the hand dominance and active muscle contraction. These factors may affect the specificity of this measure as a screening tool for diagnosing compartment syndrome. Further refinement of the measuring device and well designed clinical trials are needed to establish whether compartmental syndrome can be diagnosed reliably by measuring tissue hardness noninvasively.